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(57) Abstract 




PROBLEM TO BE SOLVED: To 





conduct recovery type congestion 
control and avoidance type 
congestion control simultaneously. 

SOLUTION: A request band 
acquisition means 1 acquires a 
request transmission band for 
congestion avoidance type data 
transfer based on control 
information exchanged between 
applications prior to data transfer. A 
transmission band estimate means 2 
estimates a transmission band for 
congestion avoidance type data 
transfer based on the control 
information exchanged between 
applications prior to data transfer. A 
management information storage 
means 3 stores management 
information for all of congestion 
avoidance type data transfer and 
congestion recovery type data 
transfer that use the transmission 
channel band at present. A 
transmission band assignment 
means 4 discriminates the propriety 
of execution of data transfer based 
on the remaining transmission 
channel band and the requested 
transmission band for data transfer 
requested newly and assigns the 
transmission band to the congestion 
avoidance type data transfer 
requested newly. A data transfer 
instruction means 5 instructs 
transmission to the application as to 
new data transfer request. 



MtHttBy'-*MI 



z 



T 



i 



/ 



COPYRIGHT: (C)1998,JPO 



http://www.delphion.com/cgi-bin/viewpat.cmd/JP 1 0336 202A2 



2004/02/24 



IB 



(19)B#B#fFff (JP) 02) £t flfl 4# fft ^ # <A) 



^ipiO-336202 

(43) ^RB ^10^(1998)12^188 



(51) IntCL 6 

H0 4L 12/28 

G 0 6 F 13/00 

H 0 4 L 29/08 

H0 4Q 3/00 



3 5 1 



F I 

H0 4L 11/20 

G 0 6 F 13/00 

H0 4Q 3/00 

H 0 4 L 13/00 



G 

3 5 1 A 
307C 



m mjmvms ol (^38H) 





ftmW- 144791 


(71)fflESA 


000005496 








SttUyi; 


(22) as a 


JFJS9¥(1997)6^3B 




JitStt&*iK#«z:TS 17#22^ 






(72) &wm 


























-UP 2J 








#^;n»sffi-haPt i #Hi^43o ^u-> 
























»^;iimsffi±ii5^#BT^43o yu-> 














(74)ftSA 





(54) vsmo^m 7 i -^te^B*«trx*fe 



(57) 

[iirei] mmmmmm® t mmmmmn t * mm- 

tz o X 7 -TV* - v a > ffl "C£& £ it * HajfflHf mfr h , 
%Hmtt&2 it. r- *mkK%tlvXT-7*) + 

xzo 7-?&mi%7ji^&.5i±, %im.<Dr-?mmm* 



I 



a 

<* 

i =» 
iks t> 
a* * 
«a 
raw 
«* 
we* 



is 



i 

IK | 



A 

I 

^» 
N 



l 



\J_vi 



m 

3 



•a 

is 



«k 











»> 


«■ 
1 

3 

m 

s 


— 
— ► 


«• 

ai 

m 

» 

IS 

15 


► 


ig- 
ts 
m 
e 
« 
i 

IK 



/ — V / 



&<n^v\?3--9 SJ»T-f')>r- : s-i s-tm%t* y 1-7 
it LTttOttftOa > fa-? ^f>Jji-c0i?£8&£^ LX 

miie#^<0=i>t:*i-^tc«J;SltJfeT7 ,, J^-->3 ><0 10 
ai07 ^ - hv< v 9 \z X *) x ffirfWffrtil&ifc* y h 7 - 

«r«u:5?*s<i4 f - ^rasa** 2 *>mm<nr- ? mm 

i iffl£gr££* S ft * r- 9 <E»{c*M" * iftiE 
*ft E-»rB*JiM*<9 Ji*fl K > x > flWBBr* $ ft 

r- 9mm<r>mm'**& x wiKtBM2 <r> r-9&m<?>m 30 
at/ * 1- 4 fin k v > t , mrtamfSto 3>fa- 

**+ -j h «r£% LXmmft$l%&* j\-n-9 oam 
L T , bu IES£ 1 f - * m m iz X h ir!2B$55-iiJX8l * v 

v r 7-9<D-mmmm.imiL, $bizmim2<?>r- 
*Ic»k **iWBi*0iiaifc* v h 7 - ^o«jeafflft 40 

Sr&st U Cft <b*ft Lfcfc*iO* LTBIfieBtafU^ 
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[0016] mk.\i. 
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[0 0 17] C^idftlfcffiUfc^-Cli, (slflM^ftlJ 
■ai(:^Tf-?gS (WTs ««lH]»iaf-:*IEi£) k 

mm) t-hK m-nmm^xzmiztM&tf&Zo 

*<r>i$i^ W#<ifEai/< x±W|b]— <7)^ y h 7 - * 
$r«ffl1-*o «ffl*ii4*7 H7-^iff?®li, v^i*^ 
-^rw|B»»J»^-}C «t o X%.1&X'MW ?iiS, # fc |B| 

t § <> . $&mvm*mm $ ii-s.£-R34 t *s.o 

[0 0 18] tZhi)\ ^1C(±, h7-^ 
»«0««S:l«rK2!l«OlBWWJffll**^J:oT|B|l^tc 

[0 0 19] WT, ^7 -f7> h— t-/<S!7 : '--J'$Ei* 
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(0 0 2 0] ?7-f7> b—*t-sm7-?&i£ 

4T> Y) 11 Ott-t'^gftf (-9— /<) 1 1 1 

(ommiu-t^r^x-^^o * 7 t > h -f-^sf 

[0 0 2 1] ®5l±, T> Y — 9— /<S-f-*& 

^atCfc^T, BuI£2aiS<7)^Sl|ffll^^«t-5>T'- 10 

?7A) i o 2i±««@affl-f-*(Eai*ifv\ 

7VH 1 0 btfJTT'Uy-va V 1 0 2 li^fllelBS 
-9—^*1 1 l^-OAP-C-*)*fei*iE&U* 
1 1 2 (i> flufa2ffiSOT'-5'lEiS^S{tL-C$3-^tL 
[0 0 2 2] CCOt^, ■»?-— v< l l \^<DXnX'$>2>fc 20 

^$5'C0f'-^(i/<y 7t 1 0 1 ale— ^WHflSai - * 

4t/^7r j5 f atn o m.i\tz r- * um^-r 

[0 0 2 3] «»* f »^i-* t > mm&M^&L 1 0 4 tM 

«tt*«au n»iiiaai!aHg««aaw#a i osci 
to-tbzt-c. ^mmmmmm^mmm^ 1 o 5 30 
- * tEi&o&ffl &k *\m.-t z o 
(0024] l*u ^mmmmmmtttrnm^®. 1 0 
6 iiia»tti8»=^*> •? «r < » f - * $E^^g$&B#oi*ai 
auto* 

[0025] w±S: * t *>z t. mzo>wia#st±i-& 
^t>-r> $>t>frc*>WLfrZiitz%mmi:mmLmi± 40 

•f-60 t£.*>7^ @aSS««*]«l±R**0*eSrfi : *> 
-Tic, ttfto** 5 >VX'7'-?mm£fflih1- &<> %<r> 

[0 0 2 6] C^Jr^lc, #ifc(i&#L;i&^IIHtSl!lS 50 
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[0 0 2 7] g-Ji, *y h7-^«iK«rfl«LT, * 

(UtolttUfl*-*-*** (0Ox.«f, ATM PVC-C 
BROii fteaSBHIfK^tt* ATM Forum 
TM Specification Version 
4. 0 x ATM Forum ATM UNI Spe 
c i f i cation Version 3. 1) 

[0 0 2 8] ^rii, 7>7h7-7^tnt^TW 

■tz>-timx-hz> 0 mz-is, fs«K*jffl£wwti-*o - 

[0 0 2 9] fc'^'bO^fti., *7F7-?Wffiffl» 

A^;i;i;^7h7-7«r WSH't' * ^Ht)**) * o 
[0 0 3 0] 

w t \a\mmw>mftm t & = > t:*a. - 9 % -j y 7 - * ±-c 

*#$-tir^^i:-C-*^o £-T% H^HJigg) 

•f - ^ «b& t «»[aafif - ^ Ik^ t -hK m-<Dfcm; < 

[0 0 3 1 ] 

l»^«)ft*BRal *»M(CtS-»t*, IS^HilJffllMf'-^ 
(B»4l««±aSS:w 77-fTvht ^-/*7>Hfl-ef- ^Ie 
S«:^7h7-7HMtfTlo WT, *»WU*J»t* 

[0 0 3 2] *^gUl|XS$a-5S(Fia|51igfflS^©Jfflli3 
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[oo3 3] «»@aja^-^ea<oflf«fl[ffl*ii, f= 

10 0 3 4] $«fiP) 77*'J a >a«|*o/<5j«-* 

• ryj --> a ><nm$n 

■mmziiz>r-?m io 

• &mmT7>)'r-i'a>-t)mfti-2>^>£3--?is. 

(0 0 3 5] u^k-i-^agljTi^li, i§{f1ir7' , jy 

ittefflft^* 1 -CMIWO i: %<r>#sWmhm.<r> 2 *|-e*5g3 

¥#!L£fiSt£»K taRlf*<l>fitWOI±, JATWidU 

h : *'l>fIW0 = 1Mb p s (U*-h7*ov 
—»=7->U&£*) 20 
•4'U-h:4'i>iW0 = 10Mbps O-JK 

•i^U-h:4 , -blW0 = 2 5Mbps (7r^g 

[0 0 3 6] U±£ttibZ>k. *S6li, 7x-Xl 

(i, ^L>'fiW0<^mitSW0, B#WjEtt**£*fcl8* 40 
SW (t) tfemZK&o 

[0 0 3 7] ja±»^««r*tT-*-4/j*!>U» WEU^ 
[0 0 3 8] I 

-->3>^-c^$it4ftfjffliw^e>, imm&mr- 
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[0039] ©fcrmmm^Wi 2 
^iEawfEaiflf*«rflKe-*-4^a-c*io tfrfe«H§p«« 

uj±, Kiix-^ft, jim«!T7''J^-v3 
[0 0 4 0] I3 7tefcj*7i?i£<^«^Uov>T^L£fc<9 

7x-x 1. eaH!f«*>>t'.ottoaHR 

7x-X 2. SftMSIbOttJE 

[0 0 4 1] ®fEM«^#J^-C¥e4 
S*{r3iw«ct^t>, H&K^-^lEiSOSIfTO^rS**!] 
[0 0 4 2] El 8 lii£aSflf«OT«ST*ffi*r«l*W»c^ 

maiai'f'- 9 u&.<o&&Gm>m\vi a t , ffitin&iB 

[0 0 4 3] ©f - tumw&tWL 5 
t, 77'J *r-*s 3 >tcs{f £}g^i-*^l3:T'ab*> 0 8r 

a-, MRizmz iffi&^mim x^-wl 4 -cans x h ntc 

[0 0 4 4] 

? ii/wlKKo 3^t , i -5'±(?)77' , Jt-v3> A^tsm 

^-9\~ttLxm<n^<n?>\Z^-9frhW.-<nim& 
*■ a- LTraB#tc f - ^ mm^t>m * y Y «7 - ? v^. 

x a (c v » Tffl v » 4 f - ^ U , mlf £B#53-tiJ5c^ 

BUlS1f^<7)3>V;i-^tCj:-l)B«lET7* , J'7--V3 >0 

t, mm^-$.2i-izr-9&m t &i<vm.m<r>T'-9 

(^HflllT'-^lEii) <7)t#U, ftirf£B#55-iiJ£ 
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o , mmzfrm&fe* ■? v 7 - * o*i®f£ffi*£iw$t 
<7)t&iz. mim®tem&mm^&xmm Ltzftm&m 

trg5fc$it£S&2 Oil^f- ^3ESIS:^B»igiSSfi 10 
^i*t-Htf1--5.^2 w4E&WW#Kfc £I£lt& J: 7 IC 

[0 0 4 5] CO«Jfi»ciJv»Tli, f-^<E3IR*SrE 

*ilt, %w®w<r>7-9mk\zqem-tz*v h7- 

(0 0 4 6] COlIlciiV't, mTE-*?H£ffli: 

t, lWEttftoa^^i-^tiiw&RFjeoavfcra-^ 20 

mitte* v h 7 - ? 0«iB«ffl«*<r«gUi- 4 «t o U L 

[0 0 4 7] «HE*W«ffl*KSI¥Sii, flufiSSS 
1 Of - *<^OR#*^ LfcB&£/CC:of - 

* * h 7 - * Oftifttfflft *&ti- L> KDWE» 2 CO 

f - * teas tc J: a frien# 73-ifl&& * * h 7 - ? oftagft 

fflfifcftftU CiHb*m-Lfcffl<rJDltLTlttl5l^»flB 30 
£&* y h 7- ? OiSW«ffl«***iJ8U1-4 1 o tc LT 

[0 0 4 8] Sfc, mJfSiillOf-S'i&j**:, 
T^lt-za ><7>aStl*5J:y f ^lL-i-4T7' , J v a 

tt&o* -r -liZftm. u mis* -f 3-m lt 

h 7 - ? ^&<n #'bm t m^-t *> i ■) l r t «t v » Q 
[0049] ttz. mzm i of - ^isasicRi-* * ? 
iv-fW^mmmhAii. mzmmmfemmmm 40 

name -5to«»*-*i;*ctuj:»)fts6i-*j:d 

[0050] i fc, iftBHfttKty •) m x^&it. Dtresi 2 

[0051] ttz, mzm<7>m%.(D3>iij--<n±i>7 50 
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^ 0 mUB^o^vtfi-^Ji, mifaf-*gj* 

[0 0 5 2] itz, *»8tCJ:fttf, *yh7-*lC«fc 
») «8E S ii^Jl&co 3 > t: a. - * OffiOf - ? fe£ i ft 

t it 1 o(Easw«i#gi:i: , WEf - ^ca^+i-ae 

XttffiMiM^R k > 1WE»W«ffl*IJail¥S:-cK«ll * 
h7-^co»iS?rfiJ»)STT, WEaVkfa-^WOr' 

[0 0 5 3] CO««(Ci3v»-C<), f-^^jJ 1 **"*: 
4«KUi*v»T*y h7-^0'»?l?.flJfflilrKaiJL> - 

tnz x <o mmmm&nr- ^mm^mmm&i: i> ^ 
<Dr-?&mtzmmznft2-£z>z.ttfx-£& 0 

[0 0 5 4] itz, ^H^Ji, f — ^ ^jH73?£ t Ltt 
[0 0 5 5] 

•to 09tC*JV>T, [2 5*^1*1116 k^Kc-t 4 ffldfKli 

[0 0 5 6] &mfflWMr-?mm& 
mmzmtpLxmmtf%£.L7z>3>^3--9 (0ux.11 

■9— /n-) cOT7*'J ^-va vi:, •f-^|E^SlJ«l7*or 
[0 0 5 7] ?7-f7>h-f-AlOT7"n->3 

11, ii»ia]a!af-3'tejSkii»ia»ST , -5'iEat 

11, +-/<fc*-jr h7-^k«r#IS!-t-5<E^S&U*+t 

□tcisv^-c, Bmrnzm* tfz^xor- ttasktmm 
[0 0 5 S] znaniz, r-tms&m+Lxmtf 
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[0 0 5 91 El 9 (CJ3<^T, ?7-f7^H 10a frh 

*k, mm%itmjz^&2tfzii$:m&Lx. mwmm 

(cie«$n-&o ffcfr, <?7 4t>y\ 10 b^fc-fr- '< 
i i ncwLTaisiHUtjao-f-^ejjiiffT^Ji. « 
&®mmmm%it&8M&®. i o 6 jj^HKiijgs^f - * 

4 li, g*»Ktt#&3 KT * -bx L, MfftEKKa-r 

@afif-^je3ncfflv^ii-cv»4if«**efflL, -ft 
kid isr, *o(MiiiijKBr- ^iasK*ic*t ltw* 

i&i:-c«»iaiia!a«««ai*j#si o 6iz&mizm& 
[0 0 6 0] c«o<tTt-LT, «»@aao-f-^«Bas 

t««lHl»ffl<Of-^<Eaii:*|BJI*UfTTwi:7j«pr(!6tc 20 

[0 0 6 1 J 
IIUftM] 

[0 0 6 2] EI 1 0 (iHJStaj 1 Wf- *IS&81l0>£fls 

>H10a, 11 1 1 KitLT*Tfc 

ft, ?7-f7VH 10a, 110b #3*11 Ji, -9— ✓< 30 

i i m^mmx'^io f-^iEjuwitt, fs^ums 

2HSfl¥i*»W#K 1 0 5 914T> YWQ* 

t , mBSS£!MiffJ*MMi#& 1 0 6 £;firi-* * 7 -r 
7>M10bt. r-^(Ea»ii*« 1 1 2 f- 
**c&MMBl 1 k, «jg^H*«5ESB 1 2 k, jffiBS 
5J8B1 3 /<1 lit, -£ft<b£*B£U}g 

04t, /<»7r 1 0 1 a fcfrWI" h£ 

fe^-f7f 101 b^/&4o 

[0 0 6 31 1 1«77 ,, ^->3> 1 0 2 40 

ttftlftt&l 4 (011) a«IHS&«#«:jia 
- *IEiSHWffl5 1 1 or- ^lEiSWMni 1 4 izM L 

[0 0 6 4] m®®®®&m%itmM&&. 105, s«t 

tk%\^&l 0 4li, iSffi[fOABRi:P»T-*4. - 

mmmmmmmwrnm^ 1 0 6 1±, #aj^A7> { 
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mw-s- 1 7 9 4 9-t) tmwx'frZo &m 

¥8- 1 7 9 4 9^-<D^mzH^^Xlt, &7*-9{i.T&<r> 

m%iti?%k arreau Mftig*. *£ss> 

**OSWfc»0>e«ttK*W£WU*»U CftU&o* 

ltv»4„ tztiL< znnmmx'U. m^mmmmm 
r-ttmbGHis z <omm<n r- 9 (cot >x a 
Z<nfcm*-t'<xm%&sizmigrtZZt1><x£ti:^o l 

fr«5eU -0«ail«rf<JfflLT, fSfilUiggi-r'-*^ 

fiflf«Hft«l¥© l0 6i±7/'^->3>l0 2i:J:o 
tf-; eais*****-*- * k , *«EjHB newt 

[0 0 6 5] ftflB!5Hffl 3*»?>, SHB****attSft 
4 k , -tOtB^rt^O jaHl**frCf - * ^j* SrHIrr 
-So f- ^^3**^71-4 k, ffjUE5H*l 3tc**L 

[0 0 6 6] JilT, &g&<Ofi|J&, UftUMUTSi^i- 
4„ 

[0067] 121 1 1 lintel 1 of- ^ie&HjMb 1 1 

<7>«j££, 1211 2l±$Mt£mLfzi><7)X'!SbZ>o 

[0068] r-9tmmsmi iki*, r-^fKi^ 

fclflMK 14 k, f-^IBiMttMttt 15 k, {S&^itSfc 
SH9M61 6t5 ? *4o 

[0069] mBftm^n^uy^^ 1 0 2 ii, mm 

14fc*tLT, SfiW!i6fi-9-*a*Pi-*o n-y- 

^lea^TLfcdkSrfgw^ r-9mmmmwi 1 

cor- ^ISSttfiMMI 1 4 cttLt, Sll^T€-f-*ji 
[0 0 7 0] r-9mmtk%\ismi 4ii, tJ)VSHt<n<n*> 

(si 1) , \mmmm<r>7u9-7t* 1 02^-^11 

WJ&«**a3spSft4k, r-^^iifttSc^tll 5(c*t 

r-y^naai-* (s 1 2, s 1 3) o ®i 3i±?dfc 

taj 1 (Of- ?eSf If - 7")Wi5S:«rS L 1 1 (Ot-fe 
[0 0 7 1 ] f-^$Ei*^tlH6l 4I±, T7>) 

y-va > 1 0 234^^<f^T{i-f-^a&$ft4k, r 

-?61flf _ 7'l'«0x> h ') 4-^j£i"4o xvh'J 

r- rmmtmmfc 1 5 ici-tL-c^iS 

^Tfi-t?riiai1-4 t k t U, f-?eiiflf-^ 
cOi> h 'J SrffJBSrt* (S 1 2, S 1 5) o 

[0 0 7 2] T'-t&mmmife 1 5 1±, «a* •> > ^ 

£WU f-J'lKii^^tgl 4 7)^^iHP^f^?:a 
Sj$ft^Cki-^U*^>^{i«-iiflDL (SI 4) , 
$Ki*5£T«-t£»fc] ? ft^- c k tmmiz ii *7 > 9 m.*i& 
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(S 1 6) o -*-*:fo*>» tmiJt >9H8&r 

x ir£®.m m&m^B i 2 izn Lx±&r- 9 gji§t 
£;i&-r * (s 1 7) o 

[0073] frmimmmt 1 6 a, fris^i^cit^ 
-7)\st. imt-yy? t, 9^-rt^Lx^z> 0 

[0 0 7 4] fris^Jt^ftT— yJKi. £#f-*<Ei* 
[0 0 7 5] fs&ffittfttHSfeii 16, 7-9 CSti* 

SrffHBLTi/^o 'it? HCRU fi^^ltr-y 
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[0076] &£Htf&i&H8i!g 1 6 1±, «*H«Hf- 

HI 6«±> Hv^'Jf; h?ii/:lt^Ii LT, 
# -7 > ? £ U -fc ? h-t* 0 

[0077] mm%;tmfismf& 1 en, r- 9mmtm 

10 l 5 KhZM?- 9 tEj&£4<ift&i $ w t zmm. 

&7-9&mk\~im^&w-&fc : imw. [b P s ] 

1" <2>o 

[0 0 7 8] 
[&1] 



[bps] = 



JRftSfsfSH [sec] 



[0 0 7 9] $fcKHlrofEJfc0ftNi» f-?g^to 
») weaHBWOftRFll]3F*sifil<Z)ftto U» r-9& 

[oo8o] in 1 5 ii^s&0u 1 <nm wfizm&m%.& 1 2 
cotsia;^ mi s\m\t*7TiLtzi><Dx-$>z> 0 

Rused = N X Rave 



30 



[0081] &mm.mmmjmi 2 mi, m&m^t&n 

[oo82] mtmrnmamz 1 7 1±, mmit<o& 
(S2 1) , ■f-^eiswasi i^c>, &&r-9m& 
%LUt7-9&T&u-£'omt:' f ) <Dfcjm®.(n9;nm¥#3 

fitR a v eri«a*DSft&c:, S^dimMT'- *3£i£0|g 
ttfflflf*R used* (2) OJtffii-* (S 2 

2, S 2 3) o 

[0 0 8 3] 

[&2] 

(2) 



R used : 
Rave 



*fi«H«M?'-2e5£<&ffiE£tt<aJtt3feffi [bps] 
[bps] 



N : 7*- 

btim®9&r-9imn&WafflA<nlB.£MR u s e 40 

fH (S 2 4) o 
[0 0 8 4] tliE#S:*KiW1-*. ^- fc* 



fcw\> IB»lll»IWHip«)»]ffliJiJ«l*Wl*JO««|D] 

frb, (3) ic-e^s<t*iBBiaswaio«i]»®»!i^w 

[0 0 8 5] 
[^3] 



f&mmmmvsi t [sec] = 



^Ot-^I [bit] 
H^^ft^l* Ibps] 



(3) 



^-C-C, $i]®)imFBm(-JS:it(?!|-r-&^BfrBmfi!)5J-«:, filaieiaT'- J'lSillcoftffl^Offi^fllR used' CO 



[0 0 S 6] 



17 



R used* = R used 



(1 0) 
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Rused': eftmaST-'-^ft^WSffl^iawlt^fil [bps] 

R used : HISIslffiST-'- * <£2iroffiffl«l£<7)*t^ffi (bps] 

(«jEf5) 
a «jE«S 

t : i&misimMmnwwmwmffl (sec] 



&P$M2S&1lftjEtttg 1 8Ji, *IIEfcfro-Cin*[g«Sf 
-^KiS^fflwJSR u s e d* «r»ffi1-4i:, -Hi-* 
ttfflflf«K*j»*'JUE*i-4 (S2 5) o -ftffl^isie 

(S2 6) o 

[0 0 8 7] te*>faS«"Cli, j&ffiA&lclglggttoA 

r-rmmv-t^ti*) (Dumm^m^mw-^m r a 

Rused = f 1 + £ R ave(i) 



20 



ve(i) ( i = 0, 1.2 m;i liiiHi^ 

Offiffl«faw>*j£f|R u s e dO«m^:li (5) 

& o 

[0 0 8 8] 
[&5] 



(S) 



R used 
Rave (■) 

N 
a 

T 



II«@«Mx-*!£aOT«ffl?£SW>»5E{I [bps] 
(2I1IS§CC@J£) [bps] 

«MIII»«Ofll0>«|«i@)tS^ia [sec] 



[2 1 7 tiftffiffl 1 0>9fflg£5MB 1 3 WfglSSr, 12 1 8 > 
[219, 12 2 0\±mtt7r-Ltzi><n>X-ibZ>o 

[0 0 8 9] msstsm 1 3 ui±, antf£*>fr?yi8ijg 1 

9, 3Hfffittft£«M&2 0, iH««iSfi^SI^2 1tJ«* 

[0 0 9 0] *flRE5WBl 3U(i, g<b4<&tl£NB]££ 

SSttfflMS^-rJUfc^LTv**. (22 KiffiKtt 

[0 0 9 1] a«fiF*>tfW«*6 191*. FIFO (F i 
rst In, First 0 u t ) f#*>fi«* LT 

4 > 7-t *> (S 3 1 , S3 2, S3 

3) o j3«f^ffyj«s& 1 9i±, ftt,mm<r>mh%:* 
[0 0 9 2] aste»Ji»5>»flr5rr*aj3i$ii* 



-f-4-iI*ai--& (S3 K S 3 4 , S35, S33) 0 
[0 0 9 3] aMlffitft£ffltt 2 0 li, fcSSS^ i£ffi£ 

Soffit LT(S»LTV»4 0 
[0 0 9 4] aHIffit%£gME 2 0 l±> jffiSttffl*4i£ 

SKI 2^'b^ll«^f'-5'Si*<!Offiffl^lS^I5ai$il 

40 [0095] mm*it&ikjmifiz2 on. mm^fntMR 

TRUKfl-L/wWiftfilR i (i=0. 1. 2 

[0 0 9 6] nm&i (6) ^OTi- 0 

[0 0 9 7] 
ISc6] 



(1 1) 
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R max — R link R used 2_i R ' 

i = 1 
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(6) 



R max 
Rlink 
R used 

Ri 
m 



(S£) [bps] 

$S«ES^x-*eilSO£ffl»#W«£:£[I [bps] 

m?f't><»&mn®&W5 ! -**zm'^<r>&n&& [bps] 



fL«r«WfLR*3ai««l««r**4 (S41, S4 2) . 

L (S4 3, S4 4) , ftWttfflft* 

Sx-r;nzi> h ^iiiDL (s 4 5) , mimmm 

m*&2 1 uaH8««ffi«ra*Pi-4 (S46)o^lw 

r% am wwmmm 1 9tz«#Loc«t* <S4 

7) o 

[0098] %e«wg^«ig2 1 li, mmotmifevk 

(S 5 1 -S 5 3) o 

[0 0 9 9] *H«S08tCiJv»T, IMIl|jffia-f-^(Eai 
t«»lliaia^'-^<Ejilfc7»«^ 7-f7> h 1 1 0*^-9" 

-/<i 1 1 izftLxmrnzmft zntim&iz. -y— /<i 30 
1 1 <Dxux-^z,M.mmz^x^mmmmr- ?mm 

<OfriS^<Oiffffi5:^ffo^o 13 2 2 Ci8 i Fffi*S*0-^^ll^• 
ji?Lfc^{>*>-C*4o H«k '^t*W^:- , ^—t^'^^lx.li7' , ; 

Lt, tt*2 0$if, Sic, 

<r>&ffflmhit. XTv's&mz&o h<nt Ltz 0 40 

®&®<7)pmmm : 7*- ^b*^ io : tiT 
%UihJ-5.o "Mmami^mzti^^x, 7x-xi 

[0 10 0] li:, 7x-X2 (BfFeTOMMIE) 4-e 
4 ^UiSJtiWHWMBST 5ew@»8aii»W»Ofrai 

tm<?>mmmmr- ^ih 7 t-/? o*#oi$rasE 50 



[0101] ±.m<Dnm*hi>®M,izmMx-&2> 

[0 10 2] ttz, mi OiZH^X, 1 1 1 a<±, Z\<7> 
%mm<r>r- fUmwm^-^\ l 1 tc?tfT£-£&£: 

/<1 1 1 K*StT#* 0 
[0103] [ntm 2 ] HiSW 2 T-li, ?7 >fT>h 
— 9— AS7 7*'; - v 3 xtjt'- * gj£2IM££iJlc L 

fmzii-??-! T> h 1 1 0 a, 1 1 0 bfrh >*1 
1 1 IC*f LXfrfriv, ?7-f7^H 10a, 110b 

7^{f^ *-/<i 1 w&mmx'&Zo 

[0 10 4] *«6«l2 0ttfl!|jftUMLTftWi-4o HiS 

t, M»ii]aaj7 i '-^iEait«»iHiBai!^ , -*east*« 

b^tfrh. tpmxjyl- (^7h^-f7f 10 
1 b) Hc«iB.««rlS:»t*o 
[0 10 5] tttx-f 7^0ES«rl3:ft-r-&-i: 

[0106] nmm2<DmmiisazmLxmi-tZo 

[0 10 7] 77*U<r->a >-7*o A(75^31S*<7) 

ttflllfllof-^teasUJ: «)illT*a4o ww-c««Hii^] 

[0 1 0 s] r-9mmmv-7 \-^*t<d 

mm<r>m2.tffitiL<nmiz, 7 7 - n-/3>7 , o^7A 

wfsit 
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[0 10 9] -eCC, 7-9&mfflfflV7 h^xT^i 

7* ' ) + - -> 3 > t" o ^ 7 a <7)it^^ £ maij-t- h c t o 

[0 1 10] 02 4l±, fe^TCPfrfflWcgSMilft 
UN I X^^I/-fOy>Xf AlO-WJ 
>h77 , n-/3>T-i41pr (f'J^H 

^l^^ot-^^o H«f, mmmt^jTy Y7-?>) + 

r -f JUx- ^cotej#^5fe^*o-C, TCP ^rfflv^jlf^ 

[oiii] z^x\ mmmm&r- ?&mv>m%miL 
a x v&mmmvmm^ ? y twaa-th z t x\ r- 
9 umtrnw z\m l t v » * &j»gim 

[0 112] o£*{c02 3 UHO, f-^ISSilBO^ 

14, W«l91BBaW^miM^5: 1 0 5 * 9 < 

T > Y\ lOat, l6ttiajBS&fifl?itt&ffll¥& 1 0 6 

fctfi-a*?* r> h nobt. r'-**EiB$w*#g: 

1 1 2t?rft4t-Al lit, -eJt&fclBEKgStt 

2 t, f-^^tifflasisi. 1 t, 2 

0 1 b £jJ^&* 0 

[0113] %mm2<omi®mm®^i®mM&®.\ 

0 5 , mmm&^Wi 1 0 4 , is^miis^ii^it^ftij^ 

S106, T'-^eSKffliJSPl 1 t> ftSttfflft«£ff 

1 2 iJ i CTjJfffifflMHS 1 3 1 h |^ft-$.4<5f 

[01 14] 02 5\mmm2<Dr-9&.m.foftU2 2 

<9*ftj££, 02 6lifMt£^L£fccoT-*&„ 
£ffifcb3$2 2 i:ii, h»K«t62 3, Jg^&ftti 

tg2 4 75%4o 

[0115] -feu, f-^teaauupvv h^iTiiPg 

*ifc/<*y M4, 7*d h3;uo«J»flMB«:«»L-Cv^* 
^7 ^iDfjm*«lig^*LTv^ 0 02 7tC^i"^ y 
^«it«:*1-o "f P£Jf (N) tOT-n h 3JK7?W 

fBlcii, lo±f£<opgjf (N+l) 7*d hn;u«-it^i" 

iiTiJ ») . £ <u&«7*n h 3 >H&SiJ^T-£> 
So 02 SJifeifcOTCP/I P (I n t e r n e t-P 
rotocol) (Cj;-S,n^^->3 is J: IF, 7*0 h 

[0 116] r-9UmUmV7 h7iTUfcV>-c, 2 
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ho -r-"C\ 7*d HaiUlKSU^ttalE+i-fcUJ:*?. 

[0117] j*:, 7 7<) sr-zs 3 >m<nmm(vmiLt 

7 -r - iv y iftM-fh Cti:<tt), SSI05Sj£ t ftlSfeO 

[0 118] f-*fgj8l*aj»2 2<i, 02 9tc^i"S 
^7"D h 3JUtf^X-7-^*^LTV^ 0 
10 [0 119] h3-fSHS«g2 3 ti. f£i*K^<b^'7- 

y h igfi-tZ t , §ff;**- y Y (757"n h 3 
m%Z^uYu)vm^7—r^ (0 2 9) JCHR^L-frte* 
S (S6K S62) o 7*nh3 ;HaglJT-* ? 7*a h 3 ;u 

*«a«a«iig2 4uati- (s 6 3) 0 -tnim 

O^-g-li-gffi/^ v Y ZmglTZ (S 6 7) o 
[0 12 0] &WLmm.tfe2 4I±, ^*7- y h$3-gittHl2 

*wttffl**5e« 1 2 tciisn-r* 1 1 1 cf- 9mmm 

aT--7";KC^S-rS (S68, S6 9) o 03OU-f 

r-r^wx^ h (S 6 5) o Y Viz 

^-TS (S 6 5, S 6 6) o 

[0121] z<r>ni&WKis^xi>niimi tmm\zu 
m®mmr- ?mmt mmmmmr- 9 mmzmmzn 

[0 12 2] 

40 &Kmtmt1fi^y H7-*±ura«F»;#ftLT, Oi: 

fr-o-&%m<n r - 9 mm 1 7 7* ^ - •> 3 > 

[0®wffi^4-|ji^] 

[01] 3 > ^ i- ^ * y h 7 - ? wwi&fltisia-c* 

50 h a 



(1 3 

23 

[S3] t&m<r>®m&ii%ioz^r-9&m%iS.<?>m 

[04] 9vJT> h— V—;<*7n'<7>1fc&;®-C$> 

[13 5] ^7^r > h— 9— /<M7-9nm$iW<r)m 

issi9§[a-e**o 

in 6] *%w<?)^&.®m.mi®-c$>Zo 

[as] *&w<ntem^tm\^x*&<r>m&mm®x 10 

[0 9] *«^OHttWJB3ffi»iMH-e*4o 
[010] HJSflJ 1 ^ffiMWIt'**. 

[0ii] ntm ivr-? m&wm&vMi£®m® 

[012] rn&m \<r>7-9 tmrnsmffiwrnm 

[0i3] mmm \<nr-9 tu&mwr- y^num 

[0i4] nmm i oesflfiftKtt^-r^oRwa 20 
x-&>z> 0 

[015] ftffiffl 1 0»j»fl6ffl*ltje»WflUSK*H 
X~$>Z>o 

[016] iush 1 w»iis«effl**5efflo«ftKWH 

XhZ> 0 

[017] $ffi0l 1 o5KBE»«o«*8i^a-C* 

[018] HSS0U 1 s>*awE5Hw>»«f#*fT vmat 

[019] fgffiOT 1 Oj»ISE»a©]8flWf«ft5e«fi6 30 

ois^|ji^0T-**o 

[020] ^«S0fl 1 «wnE^«aMmw*«««Mi! 

[021] h^pi 1 nmmmm&wwT - -rwvuw 

[022] nmm 1 ofFfffiiji^0T-*-5.o 
[023] nmm 2 w^HftatKwia-e**, 
[024] asEttWTc p trm»it9tmwt*>9t ( 1 

p r) X<h2> 0 

[0 2 5] «ifi«2W-f-?|EiiSKaiffl<0«jSttWH 40 
[02 6] Hffitffl 2 Of- 9 tB$HHffi0>ttftiK91H 
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[02 7] PgfIf-?©S7'Dh3)H:J:4/^7 

[02 8] «£*i$WTCP/I Pais*? >3 

fc«tO\ /a h3^5E<75l^0-e*>4o 
[02 9] %ffiH2 0>-7n Yzi)\,W&T--?K'<nm& 

mx'b&c 

[030] HMffl 2 <DT- 9 <Ej£*g-r - T )\><OWM 

®x-hz>o 

1 H*mW#3M& 

2 eaiflf«ant¥s 

3 vnfffUBtt^s 

4 mm^mmx^ 

5 f-j'teaiifi^^e 
1 1 r-timmma 

1 2 

1 3 iS?#.E55^B 

14 f-^CStt»«M6 

is r-9mm\mm 

1 6 f£S^l«iKlttlHg 
1 7 Ig&fflffiftJttil&ft 

1 8 SB#M'£ibliIEtSB& 

1 9 mm*>fffimiL 

2 0 iamtfiSjfcSE&fifc 
2 1 3Hf«f£7n$tt& 
2 2 f-*$B£tl&ajg|5 

23 /**?vsmmt 

2 4 «4S«»»|g 

1 0 0 9 

10 1 *v Yn-9 

10 1a '<?7t 

10 1b /<^7 h^^-f 

1 0 2 77"n->3 > (fcffl***«r.O:/n ^7 
A) 

i o 3 r- 9&mm® v 7F>)i7 

1 0 4 

1 0 5 gSgEtftSBIHf WWBJM^K 

1 0 6 flt»[3Sffl&@ffiJttgflfltiM9: 

1 0 7 * jffJBfl^S 
110a, 110b 97<<T> h 
1 1 1 

1 1 2 f- 
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